Conservative care includes the multidisciplinary management of uremic symptoms through diet and medications, such as erythropoietin and diuretics, as well as psychosocial support and eventual palliative care. The reported median survival with conservative care for end-stage kidney disease is between 6 and 32 months. For some patients, particularly the elderly and those with ischemic heart disease, this period may be equal to or greater than their expected survival with dialysis. [4] [5] [6] [7] Dialysis usually prolongs life, but it can impose a substantial burden on patients and their families and may be associated with a reduction in quality of life. The decision to start dialysis thus involves an assessment of both the evidence-based outcomes for the population in question and the preferences of the individual patient.
Incorporating patient preferences for treatment of stage 5 chronic kidney disease is recommended in clinical guidelines; 8 however, little is known about the trade-offs that patients are willing to consider when choosing between dialysis and conservative care. Discrete choice experiments are used to quantify patient preferences. These experiments are grounded in economic theory 9, 10 and allow the measurement of patients' strengths of preferences for different characteristics of treatment and the trade-offs involved. Real-world decisions are closely simulated
Factors influencing patient choice of dialysis versus conservative care to treat end-stage kidney disease
Research CMAJ Background: For every patient with chronic kidney disease who undergoes renalreplacement therapy, there is one patient who undergoes conservative management of their disease. We aimed to determine the most important characteristics of dialysis and the trade-offs patients were willing to make in choosing dialysis instead of conservative care.
Methods:
We conducted a discrete choice experiment involving adults with stage 3-5 chronic kidney disease from eight renal clinics in Australia. We assessed the influence of treatment characteristics (life expectancy, number of visits to the hospital per week, ability to travel, time spent undergoing dialysis [i.e., time spent attached to a dialysis machine per treatment, measured in hours], time of day at which treatment occurred, availability of subsidized transport and flexibility of the treatment schedule) on patients' preferences for dialysis versus conservative care.
through the simultaneous consideration of all treatment characteristics. 11 Discrete choice experiments are a valid and reliable ap proach to eliciting preferences for health care [12] [13] [14] and have been used to measure the preferences of patients with chronic kidney disease in terms of organ donation and allocation, and end-of-life care. 15 Knowing patients' preferences for the treatment of stage 5 chronic kidney disease is necessary to plan appropriate health care services and enhance the quality of care. With this study, we aimed to quantify the extent to which the characteristics of dialysis influence patient preferences for treatment and to assess the trade-offs patients were willing to make between these characteristics.
Methods Patients
English-literate patients with chronic kidney disease (stages 3-5) aged 18 years and older were eligible for our study. Of these patients, we included those who had received information about dialysis and conservative care. We also included patients with a failing kidney transplant who were approaching dialysis. Patients with cognitive impairments, as determined by their treating clinicians, were excluded.
The study was approved by the ethics committee of each of the hospitals involved and was conducted according to the Declaration of Helsinki.
Data collection
We performed a discrete choice experiment involving eligible patients from eight Australian metropolitan and rural renal clinics. Data were collected between October 2010 and February 2011. Patients were invited to participate in the study by the principal researcher (Rachael Morton), by their nephrologist or by their renal unit's chronic kidney disease coordinator. After giving their informed consent, patients received the survey and completed it either in the renal clinic or at their homes. Completed surveys were returned by prepaid mail.
Discrete choice experiment
The methods used followed published guidelines for conducting discrete choice experiments in health. 11, 12, 14 We used an unlabelled choice survey with 12 questions (the choice sets) comprising two dialysis alternatives (peritoneal dialysis and hemodialysis) and one fixed "no dialysis" alternative. The selection of characteristics and levels was based on previous studies, including a systematic review of the literature, 16 a qualitative analysis of interviews with patients receiving dialysis 17 and a ranking exercise. 18 We determined levels for life expectancy and time spent undergoing dialysis from international registry data 1, 19, 20 to encompass the range of plausible values (Box 1). We used data from observational studies involving patients whose disease was managed conservatively to inform the characteristics of the "no dia lysis" alternative. [4] [5] [6] [7] We also considered local policy initiatives from government dialysis plans, such as subsidized patient transport.
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Survey design
We created a D-efficient design, 22 which required a sample size of 100 patients to estimate a main-
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CMAJ effects model. D -efficient designs optimize the combination of attribute levels, in as few choice sets as possible, to obtain the most meaningful data about respondents' choices (Appendix 1, available at www .cmaj .ca /lookup /suppl /doi :10 .1503 /cmaj .111355 /-/DC1).
The survey included a preamble with relevant contextual information; an explanation of each characteristic and its levels; a practice question; 12 choice sets; sociodemographic questions on age, sex, employment status, health insurance and equivalized household income; 23 and questions about the stage of the patient's disease, previous kidney transplants and distance from the patient's home to the renal unit. A full copy of the survey is in Appendix 2 (available at www .cmaj .ca /lookup/suppl/doi:10.1503/cmaj .111355 / -/DC1).
We pilot-tested the survey in interviews with 30 patients with chronic kidney disease to assess their interpretation of the questions and ability to complete the task.
Statistical analysis
We used mixed logit (random parameters logit) models (Appendix 1) to perform all analyses. 14, 24 We combined both dialysis alternatives to assess the preferences for dialysis compared with conservative care. An odds ratio (OR) greater than 1.00 for a characteristic suggested that, as the level of the characteristic increased, dialysis was preferred over conservative care; an OR less than 1.00 suggested that, as the levels increased, conservative care was preferred over dialysis.
Sociodemographic data were incorporated into the model as separate characteristics and as interaction terms to explore possible sources of heterogeneity. We tested the model's internal validity (i.e., the extent to which results were consistent with a priori expectations) by examining the signs and significance of parameter estimates. A priori, we expected patients to prefer longer life expectancy, less time per treatment, unrestricted travel, greater flexibility in treatment schedules, dialysis delivered overnight and the availability of subsidized transport. We expected an interaction between older age and preference for conservative care. We calculated the benefit-to-harm trade-offs that patients were willing to accept between characteristics of dialysis using the ratios of the mean parameter estimates. We collated the descriptive comments provided by patients to help understand the rationale behind their choices.
Results
Of 151 eligible patients who were invited to participate, 105 (69.5%) completed our survey. Patient characteristics are reported in Table 1 . . Nonresponders included patients who started dialysis suddenly (n = 7) and patients who did not return the survey (n = 39). Most of the nonresponders were men (39/46, 84.8%), but age, stage of disease and referring renal unit were similar to responders (data not shown). The age and sex of participants closely resembled the national population of incident dialysis patients.
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Validity of responses
Data from all patients (n = 105) were used for the main analysis. 12 A secondary analysis involving the 75 patients who answered the practice questions correctly (see survey in Appendix 2) showed no significant differences to the main analysis (data not shown). Five of the seven characteristics (life expectancy, number of visits to the renal unit, travel restrictions, time of day during which dialysis was scheduled and availability of subsidized transport) were significant (p < 0.05), and the parameter estimates for all characteristics other than flexibility of the treatment schedule were in the expected direction. The McFadden pseudo R 2 for our model was 0.50, which may be considered good.
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Preferences and trade-offs Figure 1 shows the results of our model. With 105 patients each answering 12 choice sets, we analyzed 1260 choice sets, from which dialysis (option A or B) was chosen 90% of the time, and conservative care (option C) was chosen 10% of the time. Six patients chose the conservative care option in all 12 choice sets. The age range of these six patients was 39-82 years, three were men, five did not have private health insurance and were on a low income, four were receiving a pension, and all six lived less than 50 km from the closest dialysis unit (data not shown).
For the total sample, as the average estimated life expectancy increased, the odds of preferring dialysis to conservative care increased as expected (Figure 1 ). The odds of preferring dia lysis to conservative care also increased as subsidized transport for attending treatments and appointments was made available. When dialysis was offered during the day or evening (compared with only during the day or overnight), the odds of preferring dialysis to conservative care in creased. The opportunity to receive dialysis at night (nocturnal dialysis) did not significantly affect treatment preference. As the patients' ability to travel or go on short trips became re stricted, the odds of preferring dialysis de creased. Finally, as the number of visits to hospital increased, the odds for preferring dialysis decreased.
Patient age did not significantly affect the preference for dialysis or conservative care when modelled as a continuous variable, nor when age was dichotomized into 65 years and older versus younger than 65 years ( Figure 1 of health insurance, level of education, employment status, distance from home to the dialysis unit, size of household, income, stage of chronic kidney disease or previous kidney transplant did not significantly affect preferences for treatment when modelled as individual covariables. Two-way in teractions between sociodemographic variables and treatment characteristics did not improve our model's fit, nor did they alter our conclusions; thus, we did not include them in the final model. We calculated benefit-to-harm trade-offs between life expectancy and other characteristics (i.e., how much life expectancy patients were willing to give up for an improvement by one level in one of the other characteristics) for characteristics that were statistically significant. Patients were willing to forgo 7 (95% CI 4-10) months of life expectancy to reduce the number of visits per week to hospital for dialysis by one unit (e.g., from four visits to three). Furthermore, patients were willing to forgo 15 months (95% CI [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] of life expectancy to decrease their travel restrictions by one level (e.g., from "very restricted" to "somewhat restricted").
Patients made specific reference to five of the characteristics investigated in the survey in their written comments: life expectancy, travel, time spent undergoing dialysis, time of day and transport (Table 2 ). In addition, they identified two sociodemographic factors (age and comorbidity) as influential in their decision-making. Some patients also referred to a perceived losses of freedom and quality of life with dialysis.
Interpretation
We have highlighted several implications for policy that may be applicable to health systems in other countries with geography, funding, and the provision of renal services that are similar to Australia, such as Canada.
First, dialysis should not be presumed to be the treatment of choice for all patients approaching end-stage kidney disease. Our data suggest that some patients prefer conservative care regardless of the survival benefits afforded by dialysis. For other patients, dialysis was not worth considering if it involved too many visits to hospital or restrictions on their ability to travel. This evidence suggests that there needs to be effective policy and clinical pathways to support patients who choose not to undergo dialysis. In the United Kingdom, for example, the National Institute for Health and Clinical Excellence pathway for managing chronic kidney disease leads to renal replacement therapy with no option for conservative care. 26 Thus, better evidence is needed as to the implications of nondialytic management on prognosis and quality of life.
Second, we found that some patients were willing to accept shorter life expectancy to ensure their ability to travel with minimal restrictions. Given that the median age of our study population coincides with the average age of retirement for many people (a period of life during which people often plan to travel), this is not entirely surprising. It is possible that this treatment attribute was a proxy for perceived quality of life. If so, interventions that support a patient's ability to travel may also improve their quality of life on dialysis.
Third, the availability of subsidized transport was an incentive to choose dialysis and was not dependent on the distance between a patient's home and the dialysis centre. The efficient provision of transport for patients receiving dialysis is a continuing problem for renal centres and is an important principle in equity of access to dialysis services, which has been highlighted in the National Framework for Renal Services in the UK and in state renal plans in Australia. 21, 27 Comparison with other studies Although there are few studies examining preferences for dialysis compared with conservative care, one large Canadian study involving 584 patients with chronic kidney disease reported that 60% of participants regretted their decision to start dialysis, and that they had done so to uphold their physician's or family's wishes. 28 Two observational studies of patients who chose conservative care suggest that they were older than patients who chose dialysis, but the two groups were not significantly different with respect to ethnicity, comorbidity or level of education. 29, 30 Two further studies reported functional impairment, diabetes and low socioeconomic status as determinants for starting conservative care instead of dialysis. 31, 32 Our study did not find any significant differences in the characteristics of patients with respect to their preferences for conservative care compared with dialysis, which differs from the results of a qualitative study that suggested a distance of more than 35 km between a patient's home and the dialysis unit may determine whether the patient starts dialysis. 33 Overall, our results are consistent with studies that use the time trade-off to elicit preferences, whereby patients with end-stage kidney disease are willing to make considerable trade-offs in survival for improved quality of life. 34, 35 Limitations Our sample size was powered for main effects only, which may have limited our ability to test for interactions between variables. Because it was not feasible to include all potential characteristics mentioned by patients in our previous research, 18 we cannot exclude other potential influences on patient choice.
We did not attempt to capture the influence of different dialysis modalities on patient choice, because we felt it would be necessary first to understand the initial important decision about whether to accept dialysis of any type versus conservative care. This critical first question is highly relevant for primary care physicians, even before making a referral to a nephrologist. In addition, because patients were instructed to make their choices under the assumption that a kidney transplant was not possible, our study did not explicitly capture how the option of a possible future transplant might influence their choice. However, with the average wait time for a kidney transplant in Australia between four and seven years, it is very likely that such patients would still face a choice between an initial period of dialysis or conservative care.
We collected data on patients' stated preferences rather than their actual choices, and some data suggest that stated preferences may not always reflect the real choices patients make. 14 We found significant heterogeneity in the preferences of characteristics from our respondents, which was not explained by the differences in demographic variables such as age, sex, education or employment. In addition, discrete choice analysis assumes that the trade-offs patients are willing to accept between attribute levels are linear. Our results are therefore no substitute for carefully assessing the preferences of individual patients in a clinical setting; however, these results do provide some basis for clinicians to prioritize the issues they discuss with patients.
Conclusions
The factors most strongly associated with patient preference for dialysis over conservative care in our sample were increased life expectancy, the opportunity to undergo dialysis during the day or evening, and the availability of subsidized transport. Patients in our study who were approaching end-stage kidney disease were willing to trade considerable life ex pectancy to reduce the burden and restrictions of dialysis. Further research is needed on the decisionmaking of older patients with end-stage disease, particularly in terms of their preferences for differ-ent models of renal palliative care. In addition, research is required into preferences for the type and location of dialysis -information that is important for the planning of future renal services.
